abstract inulin or plant materials containing this polysaccharide are deemed interesting additives to feed mixtures for pigs. The experiment was conducted with 120 weaners, hybrids of (plw × pl) × duroc breeds with the initial body weight of 30.0±0.5 kg, which were divided into 5 feeding groups. inulin was added to feed mixtures in the following forms: 2% inulin obtained from chicory roots with two extraction methods: water (group ii) and water-alcohol (group iii), and 4% powder from Jerusalem artichoke tubers (group iV) or from chicory roots (group V). Body weight of the animals and feed intake were controlled at two-week intervals, and carcasses were analysed postslaughter. determinations were carried out for physicochemical properties of longissimus dorsi muscle of fatteners. additional measurements were made for ph value, electrical conductivity and colour (cie l*a*b* system) of fresh and thermally-treated meat samples. The highest body weight gains were recorded in group iV (powder from Jerusalem artichoke tubers) and group ii (water additive of inulin). dietary inclusion of both types of powders contributed to decreased thickness of backfat. The study showed also the effect of adding inulin or inulin-producing materials on the quality of raw and cooked pork. Significant differences between the control and experimental groups were demonstrated for hardness, chewiness and gumminess of cooked meat. The highest colour saturation (l* and b*) and hue value were noted in raw loin of the fatteners administered feed mixtures with inulin from water-alcohol extraction. inclusion of 2% inulin preparation with differing degrees of polymerization (water or water-alcohol extraction) or inulin-producing materials (topinambur or chicory powder) in fattener diets is likely to improve animal performance, but the application of Jerusalem artichoke appears to be more justified.
ity (Rosenvold and Andersen, 2003; Dugan et al., 2004) . In both scientific research and practice of pig rearing, worthy of notice are pro-and prebiotics whose addition to feed mixtures may contribute to the improvement of the health status of animals and their production performance (Frantz et al., 2003; Grela, 2006; Samanta et al., 2013) . Among prebiotics, high interest is observed in oligosaccharides, including inulin and other fructooligosaccharides (Coumssement, 1999; Flickinger et al., 2003; Hansen et al., 2008; Ponnampalam et al., 2009; Zhao et al., 2013) . It is due to specific colonic fermentation of dietary carbohydrates by bifidobacteria, which are capable of breaking down and utilizing inulin-type fructans. This mechanism is attributed to a β-fructofuranosidase gene that the bifidobacteria possess, providing them with a competitive advantage over other microorganisms in a complex microbiota such as the gut (Playne and Crittenden, 1996) . Bifidobacteria exert a wide range of effects such as inhibition of pathogen growth, production of digestive enzymes, modulation of the immune response, and restoration of microbial integrity of the gut microbiota following antibiotic therapy or antibiotic-associated diarrhea (Bernet et al., 1993; McCracken and Gaskins, 1999) . Inulin changes the intestinal microbiota and shortchain fatty acid concentrations in growing pigs irrespective of their basal diet (Loh et al., 2006) . The most popular sources of inulin include tubers of Jerusalem artichoke (Helianthus tuberosus) and roots of chicory (Cichorium intybus) (Kjos et al., 2010; Van Loo, 2007; Vhile et al., 2012; Yan et al., 2011) . Investigations carried out so far show disparity in results regarding production effects and selected attributes of meat quality (Hansen et al., 2008; Ponnampalam et al., 2009; Yan et al., 2011; Zhao et al., 2013) . The positive impact of oligosaccharides on bacterial flora and synthesis of short-chain fatty acids in the colon may contribute to changes in protein and lipid metabolism in pigs and thus affect the slaughter value of carcasses and meat quality (Kjos et al., 2010; Krag et al., 2006; Lynch et al., 2007; Yasuda et al., 2006) . Therefore, we hypothesized that the inclusion of inulin extract or chicory and Jerusalem artichoke powder could also benefit growing-finishing pigs by improving their performance and some traits of meat quality.
The reported experiment aimed at determining the effect of the addition of inulin from chicory roots after water or water-alcohol extraction, and powder from Jerusalem artichoke and chicory on production effects as well as slaughter value of carcasses and quality of pork.
material and methods
All procedures used in this experiment were approved by the responsible Ethics Committee for Experiments on Animals.
The experiment was conducted with 120 weaners, hybrids of (PLW × PL) × Duroc breeds with the initial body weight of 30.0±0.5 kg, which were divided into 5 feeding groups (Table 1) . The animals were kept in pens (4 pigs per pen) and fed grower (30-70 kg) and finisher (71-115 kg) diets. The diets contained: cereal meal (wheat and barley), extracted soybean meal, mineral feeds (monocalcium phosphate and ground limestone) and mineral-vitamin premix. The inulin content in diets II-IV was similar. The feed mixtures were balanced in terms of metabolizable energy, total protein, fatty acids digested till the end of the small intestine, as well as minerals and vitamins (Grela et al., 2009) . Feed mixtures for each group during the grower and finisher period were isoproteic and isoenergetic. Basic nutrients was determined by AOAC (2000) procedures, and inulin content according to the modified Stahl and Schild (1981) method. The animals had free access to drinkers and feeders (ad libitum feeding). Animal husbandry conditions, i.e. temperature, relative humidity and cooling were identical for all groups. The animals were weighed at the beginning of the experiment, then at 2-week intervals and before slaughter. Feed intake was controlled individually by weighing out portions of feed into automatic feeders in particular pens, and calculated for a 2-week period. The fatteners were slaughtered and their right carcasses were subjected to shortened slaughter analysis with the standard SKURTCh method (Różycki and Tyra, 2010) . Analyses were performed for physicochemical properties of loin eye area, namely in the samples of longissimus muscle from the lumbar section (m. longissimus lumborum). Muscle samples were subjected to measurements of: pH 1 after 45 minutes and pH 2 at 24 hours after slaughter; specific electrical conductivity (EC) with a PQM I-Kombi apparatus; and colour analysis according to CIE L*a*b* system (CIE, 1976) using Minolta CR-310 apparatus. Water binding capacity (WBC) was determined according to Grau and Hamm (1952) . Drip loss was determined in per cent based on the difference between the weight of muscle sample (packed in a plastic bag) before and after 60-minute heat treatment in a water bath at 70°C. Analyses of the thermally-treated meat samples (after determination of drip loss) included measurements of colour (CIE L*a*b* system) and texture parameters. A shear force test was performed with the use of ZwickRoell B0.5 testing machine in order to determine the maximal shear force and energy, and texture profile analysis (TPA) was made to determine hardness, elasticity, gumminess and chewiness of meat samples. Cylindrical samples (20 × 25 mm) were subjected to double compression to half their initial height using TA.XT.plus texture analyser equipped in a P/10 attachment and an HDP/90 platform. Head speed was 10 mm/min. The shear force was measured using a Warner-Bratzler type shear blade. The maximum shear force was read out at crosshead speed of 50 mm/min. Analyses were conducted on cubicoid samples (20 × 20 mm in cross-section). The samples were cut crosswise. Each measurement was conducted in three replications, and results were presented as mean values from these replications.
Results were subjected to a statistical analysis using Statistica software (2003) . Mean value and standard deviation were computed for all analysed variables. Oneway (dose) analysis of variance ANOVA was conducted and the significance of differences between mean values was determined with Duncan's test at significance levels of P≤0.05 and P≤0.01.
results
The fattening of animals to ca. 115 kg body weight lasted 98 days ( Table 2 ). The highest daily body weight gains (870-871 g) were obtained by fatteners from groups II and IV with dietary inclusion of the water inulin extract or Jerusalem artichoke powder, respectively (Figure 1 ), and differences observed between these groups and control group (I) and group V (chicory root powder) were statistically significant (Table 2) . Feed intake of particular fatteners in fortnights ( Figure 2 ) and in the entire fattening period (Table 2 ) was similar in particular groups and ranged from 2.28 to 2.31 kg daily. The lowest feed conversion ratio was determined in fatteners from group IV, however a statistically significant difference was noted only at the beginning of fattening between group II and control group (Figure 3) . The slaughter analysis of carcasses (Table 3) showed higher meatiness of fatteners from groups IV and V. Differences in meat content of ham and average backfat thickness between these groups and the control group turned out to be statistically significant. In contrast, no significant differences were noted in the weight of kidneys and liver, which indicates that the applied additives had no negative effect on the weight as well as metabolism of these organs. Table 4 . No significant differences were observed in pH values measured 45 min and 24 h after slaughter, and in electrical conductivity. Compared to the control group, a significantly higher (10.2%) lightness (L*) of loin was determined for fatteners from group III. This group was also characterized by the lowest redness (a*) and the highest yellowness values (b*). The chroma value (C*) was the lowest (P≤0.05), and h o value was the highest in that group compared to the other groups of animals. Measurements of meat water holding capacity (WBC) demonstrate significant differences in values of this parameter between control group and groups III, IV and V (P≤0.05). Differences were also noticed in M/T ratio, where significantly higher values were obtained for meat from groups III and V, compared to meat from the control animals. The analysis of selected traits of loin after heat treatment did not demonstrate any significant differences between the CIE Lab parameters, drip loss, shear energy or springiness (Table 5 ). Bratzler shear force value was significantly higher for groups II and IV in comparison with groups III and V. Most of TPA parameters were also modified by the supplements applied. The loin of control fatteners was characterized by significantly higher values of hardness and chewiness, compared to the remaining groups (P≤0.01). Meat of animals from this group had additionally higher values of gumminess compared to meat from groups II and III (P≤0.01). 
discussion
Investigations conducted so far have pointed to a significant impact of inulin on the blood lipid profile (Williams and Jackson, 2002) and to its beneficial effect on the composition of volatile fatty acids in the colon of pigs (Loh et al., 2006; Samanta et al., 2013) . Similar effects regarding the beneficial effect of inulin on body weight gains were reported by other authors (Frantz et al., 2003; Kjos et al., 2010; Ponnampalam et al., 2009; Zhao et al., 2013) . In the present study, however, analyses demonstrated no effect of the applied additives on FCR. This is in accordance with observations made by Wang and Weishan (2005) who applied 0.3% addition of inulin, and those made by Vhile et al. (2012) who used 4.1%, 8.1%, 12.2% of dried Jerusalem artichoke (containing 50.6% of inulin-type fructans). In turn, a 5% addition of inulin (Ponnampalam et al., 2009) or 7.5 and 15% addition of chicory root powder (Maribo et al., 2010) were shown to improve the FCR. Daily body weight gains were also higher, but statistically significant (P≤0.05) only in the group of animals administered feed mixture with 15% inclusion of chicory powder. The improvement of production effects in the groups with dietary inclusion of fructans may be explained as resulting from the prebiotic effect of inulin on bacterial flora of the gastrointestinal tract via VFA synthesis (Loh et al., 2006; Samanta et al., 2013) . Nonetheless, these effects depend not only on the level of inulin but also on the type of inulin-producing materials, which apart from fructans also contain other biologically-active compo-nents: flavonoids, dietary fibre fractions, etc. (Hedemann and Knudsen, 2010; Kjos et al., 2010; Milala et al., 2009) . It is likely that these components, apart from inulin (Milala et al., 2009) , increased meat content in the ham of fatteners from group IV (chicory powder) and group V (Jerusalem artichoke powder), and decreased fat content of carcass.
Trends for increased colour lightness were also noted by Zhao et al. (2013) . The applied additives had no effect on pH value (measured both 45 min and 24 h after slaughter), which is consistent with the findings of other authors (Hansen et al., 2008; Ponnampalam et al., 2009; Zhao et al., 2013) . According to Hansen et al. (2008) , 10-13.3% addition of dried chicory roots to feed mixture for fatteners slaughtered at 90 kg caused an insignificant increase in L* value of meat and a decrease in drip loss as well as significantly reduced levels of skatole and indole in blood serum. The study conducted by Ponnampalam et al. (2009) showed no significant effect of adding 5% inulin on colour saturation and pH value compared to the control group.
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